Bloodstream form-specific up-regulation of silent vsg expression sites and procyclin in Trypanosoma brucei after inhibition of DNA synthesis or DNA damage.
The African trypanosome Trypanosoma brucei transcribes the active variant surface glycoprotein (VSG) gene from one of about 20 VSG expression sites (ESs). In order to study ES control, we made reporter lines with a green fluorescent protein gene inserted behind the promoter of different ESs. We attempted to disrupt the silencing machinery, and we used fluorescence-activated cell sorter analysis for the rapid and sensitive detection of ES up-regulation. We find that a range of treatments that either block nuclear DNA synthesis, like aphidicolin, or modify DNA-like cisplatin and 1-methyl-3-nitro-1-nitrosoguanidine results in up-regulation of silent ESs. Aphidicolin treatment was the most effective, with almost 80% of the cells expressing green fluorescent protein from a silent ES. All of these treatments blocked the cells in S phase. In contrast, a range of toxic chemicals had little or no effect on expression. These included berenil and pentamidine, which selectively cleave the mitochondrial kinetoplast DNA, the metabolic inhibitors suramin and difluoromethylornithine, and the mitotic inhibitor rhizoxin. Up-regulation also affected other RNA polymerase I (pol I) transcription units, as procyclin genes were also up-regulated after cells were treated with either aphidicolin or DNA-modifying agents. Strikingly, this up-regulation of silent pol I transcription units was bloodstream form-specific and was not observed in insect form T. brucei. We postulate that the redistribution of a limiting bloodstream form-specific factor involved in both silencing and DNA repair results in the derepression of normally silenced pol I transcription units after DNA damage.